Age-related changes in focal adhesions lead to altered cell behavior in tendon fibroblasts.
During aging the increase in collagen cross-linking and total amount of collagen in tendon leads to a decline in both its flexibility and its ability to heal after injury. Fibroblasts are responsible for the synthesis of the macromolecules that constitute tendonous tissue. The ability of fibroblasts to maintain tissue homeostasis is compromised with increasing age underlying many of the age-related pathologies of the musculoskeletal system. This leads to a slowdown in connective tissue healing. Whether these deficits are due to changes in connective tissue, structure or to changes in tendon fibroblast function is unknown. We show that tendon fibroblasts from old mice have an altered morphology, reduced level of function, and exhibit changes in protein transport, compared to fibroblasts from young mice. The fibroblasts from old mice are not senescent, they are distinct phenotypes. Achilles tendon fibroblasts from old mice have low motility and proliferation, a poorly organised actin cytoskeleton and a different localisation of key focal adhesion proteins compared to the same cells from young mice. Additionally we found more of the protein misfolding indicator protein, GADD 153, in fibroblasts from old tendon. These results indicate that changes in tendon fibroblast function may well explain the age-related decline in tendon healing.